Introduction {#S0001}
============

The execution of colostomy in the treatment of colorectal cancer (CRC) has been known since the late eighteenth century \[[@CIT0001]\]. Despite significant progress in the detection of CRC (screening, better availability of endoscopy) and the treatment of this disease (neoadjuvant therapy, staplers) there is still a significant proportion of patients in whom creating an intestinal stoma is required. An intestinal stoma is performed during the treatment of colon cancer, the treatment of other advanced neoplasms infiltrating the intestine, and while treating inflammatory bowel disease. It may be a definitive stoma (e.g. in case of malignant ovarian tumour), a temporary stoma performed when safe primary anastomosis is impossible to perform (e.g. Hartmann\'s surgery), or as temporary protection of an intestinal anastomosis (e.g. a loop ileostomy after restorative proctocolectomy). Most often an intestinal stoma is performed in patients with cancer of the middle and lower part of the rectum and patients with complicated forms of colorectal cancer \[[@CIT0002]--[@CIT0004]\]. In spite of the increasingly wide information about the disease and significantly better access to modern diagnostics, still about 15--30% of patients with CRC are operated with symptoms of "acute abdomen" \[[@CIT0005]\]. The safest and most recommended method of operation is Hartmann\'s procedure because of its radical nature and the relatively small number of postoperative complications \[[@CIT0006], [@CIT0007]\].

Definitive intestinal stoma is performed only in patients who cannot obtain a lower safety margin of resection of the rectum (rectal amputation) and in patients with unresectable changes. In some patients after resectional operation, a temporary stoma is formed with the assumption of creating the anastomosis thereafter, or as a protective stoma after performing the anastomosis at the time of its healing \[[@CIT0008]\]. In practice, a substantial proportion of these patients did not have reconstructive procedures performed. This is due to the progression of the underlying disease or the patient\'s reluctance to undergo re-surgery. This reluctance results from a large number of complications after restorative surgeries and good care of the stoma and refunded, good quality ostomy appliance \[[@CIT0009]--[@CIT0012]\]. There is also a group of patients scheduled for restorative surgery in which, as a result of difficult local conditions, the attempt to perform scheduled operation fails \[[@CIT0013]\]. In 2012, in the United States 143,460 patients were diagnosed with CRC and 51,690 deaths were declared because of this. One in 8 patients in the course of treatment had an intestinal stoma performed \[[@CIT0014]\]. There is no accurate data on the proportion of stomas created in patients with CRC in the Polish population.

Aim {#S0002}
===

The aim of this study was to identify the percentage of patients with colorectal cancer in which the intestinal stoma was performed.

Material and methods {#S0003}
====================

We analysed the records of all consecutive patients treated for CRC in the period from February 1994 to February 2013 in one centre, in which an intestinal stoma was made during the first surgical intervention. Histopathological examination was performed in the Department of Pathology, University Hospital No. 2 in Bydgoszcz. Due to the severity of such an operation, the group was divided into patients with low (first and second clinical-pathological degree) and high (third and fourth degree) stage of CRC.

Statistical analysis {#S20004}
--------------------

Statistical analysis was performed using Statistica 10 software. For unrelated variables the Pearson\'s χ^2^ test was used. A confidence level of *p* \< 0.05 was considered statistically significant.

Results {#S0005}
=======

During 20 years of follow-up (1.02.1994--1.02.2013) 1710 patients, diagnosed with CRC for the first time, were treated surgically. A complete medical record was obtained in 1378 (80.58%) patients. In this group, during the first surgery, every third patient (443/32, 15%) had an intestinal stoma created -- including definitive stoma, which was made in 259 (18.80%) patients.

In the whole group of patients with CRC there were 821 (59.58%) elderly patients with a slightly higher proportion of men than women (697 vs. 681 patients). There were no significant differences in the amount of created stomas according to sex and age of the patients. At the time of qualification for surgical treatment, there were 808 (58.64%) patients with significant comorbidities. Cardiovascular disease (151/34%) and diabetes mellitus type II (78/17.61%) were observed the most often. In patients in whom an intestinal stoma was made, comorbidities occurred in a similar proportion as in patients without a stoma (57.34% vs. 59.25%, *p* \> 0.05) ([Table I](#T0001){ref-type="table"}). In 539 (39.11%) patients the tumour was located in the rectum, and in these patients the frequency of formation of stoma was significantly increased compared to patients with tumours of the colon (56.22% vs. 16.69%, *p* \< 0.05). In patients operated due to rectal cancer, amputation was performed in 138 of them (25.6%). In the first decade it was made in 77 of 268 patients (28.3%), and in the second decade in 61 of 271 patients (22.51%). Meanwhile, for patients with tumours of the colon, stoma was made three times more often with left-sided location of the tumour (72.51% vs. 27.49%, *p* \< 0.05). Two hundred and thirty (16.69%) patients underwent surgery with indications of urgency, and in this group of patients intestinal stoma was created significantly more often compared to patients undergoing planned operation (63.91% vs. 25.78%, *p* \< 0.05) ([Table I](#T0001){ref-type="table"}).

###### 

Characteristics of the study group

  Parameter                                                     Stoma + *n* (%)   Stoma -- *n* (%)   Value of *p*
  -------------------------------- ---------------------------- ----------------- ------------------ --------------
  Comorbidities (*n* = 808)        254 (57.34)                  554 (59.25)       0.500216           
  Comorbidities                    Cardiovascular (*n* = 497)   151 (34.09)       346 (37.01)        0.291834
  Pulmonary (*n* = 43)             13 (2.93)                    30 (3.21)         0.784672           
  Diabetes type II (*n* = 221)     78 (17.61)                   143 (15.29)       0.274455           
  Renal insufficiency (*n* = 49)   13 (2.93)                    36 (3.85)         0.391272           
  Sex                              Female (*n* = 681)           203 (29.81)       478 (70.19)        0.066127
  Male (*n* = 697)                 240 (34.43)                  457 (65.57)                          
  Age                              \< 65 years (*n* = 557)      175 (31.42)       382 (68.58)        0.632842
  ≥ 65 years (*n* = 821)           268 (32.64)                  553 (67.36)                          
  Tumour localisation              Rectum (*n* = 539)           303 (56.22)       236 (43.78)        \< 0.000001
  Colon (*n* = 839)                140 (16.69)                  699 (83.31)                          
  Right (*n* = 428)                27 (6.31)                    401 (93.69)       \< 0.000001        
  Left (*n* = 411)                 113 (27.49)                  298 (72.51)                          
  Surgery                          Planned (*n* = 1148)         296 (25.78)       852 (74.22)        \< 0.000001
  Urgent (*n* = 230)               147 (63.91)                  83 (36.09)                           

In the analysed group of patients (*n* = 1378) a resection treatment was performed in 1199 (83.36%) patients. Unresectable and non-radical treatments were significantly more often associated with the necessity of forming a stoma (67.70% vs. 32.40%, *p* \< 0.05, and 52.03% vs. 47.97%, *p* \< 0.05, respectively). High stage CRC was diagnosed in 655/47 (53%) patients. In this group of patients, an intestinal stoma was significantly more frequently made (60.46% vs. 39.54%, *p* \< 0.05) -- [Table II](#T0002){ref-type="table"}.

###### 

Influence of extent of surgery and severity of the disease on the frequency of performing an intestinal stomas

  Parameter                                            Stoma + *n*(%)   Stoma -- *n*(%)   Value of *p*
  --------------------------- ------------------------ ---------------- ----------------- --------------
  Surgeries (*n* = 1378)      Resective (*n* = 1199)   322 (26.86)      877 (73.14)       \< 0.00001
  Non-resective (*n* = 179)   121 (67.60)              58 (32.40)                         
  Radical (*n* = 1082)        289 (26.71)              793 (73.29)      \< 0.00001        
  Non-radical (*n* = 296)     154 (52.03)              142 (47.97)                        
  Stage                       Low (*n* = 723)          184 (2545)       539 (74.55)       \< 0.00001
  High (*n* = 655)            259 (39.54)              396 (60.46)                        

In the second decade of observation (2004--2013) of patients with CRC, a significant reduction of the percentage of performed intestinal stoma was observed (35.45% vs. 29.62%, *p* = 0.02). Among patients with newly made stoma, there were 259 (58.47%) patients with a definitive stoma. In the second decade of observation, the proportion of patients with a definitive stoma was significantly lower (43.24% vs. 56.76%, *p* \< 0.05), although the percentage of patients with a high clinical stage of CRC was similar (54.81% vs. 45.19%, *p* \> 0.05) -- [Table III](#T0003){ref-type="table"}.

###### 

Clinical stage of colorectal cancer and type of intestinal stoma performed in the study group

  Parameter                                              1994--2003 *n* (%)   2004--2013 *n* (%)   Value of *p*
  ------------------------------ ----------------------- -------------------- -------------------- --------------
  Clinical stage CRC             Low (*n* = 723)         302 (41.77)          421 (58.23)          0.200765
  High (*n* = 655)               296 (45.19)             359 (54.81)                               
  Intestinal stoma (*n* = 443)   Temporary (*n* = 184)   65 (35.33)           119 (64.67)          0.000009
  Definitive (*n* = 259)         147 (56.76)             112 (43.24)                               

We compared two groups of patients: patients with newly made definitive stoma and those in whom a temporary stoma was created. There were no significant differences in patient age, comorbidities, and present stage of CRC. In contrast, the definitive stoma was made significantly more frequently in males (154/64, 17% vs. 86/35, 83%, *p* \< 0.05) and in patients with tumour localised in the rectum (223/73% vs. 36/25.71%, *p* \< 0.05). A temporary stoma was created significantly more often in patients undergoing urgent surgery 114/77.55% vs. 33/22.45%; *p* \< 0.05 ([Table IV](#T0004){ref-type="table"}).

###### 

Results of the study

  Parameter                                                     Temporary stoma *n* (%)   Definitive stoma *n* (%)   Value of *p*
  -------------------------------- ---------------------------- ------------------------- -------------------------- --------------
  Comorbidities (*n* = 254)        103 (40.55)                  151 (59.45)               0.626168                   
  Comorbidities                    Cardiovascular (*n* = 151)   63 (41.72)                88 (58.28)                 0.954231
  Pulmonary (*n* = 13)             5 (38.46)                    8 (61.54)                 0.819452                   
  Diabetes (*n* = 78)              28 (35.90)                   50 (64.10)                0.265661                   
  Renal insufficiency (*n* = 13)   8 (61.54)                    5 (38.46)                 0.137396                   
  Sex                              Female (*n* = 203)           98 (48.28)                105 (51.72)                0.008099
  Male (*n* = 240)                 86 (35.83)                   154 (64.17)                                          
  Age                              \< 65 years (*n* = 175)      70 (40)                   105 (60)                   0.596258
  ≥ 65 years (*n* = 268)           114 (42.54)                  154 (57.46)                                          
  Tumour localisation              Rectum (*n* = 303)           80 (26.40)                223 (73.60)                \< 0.000001
  Colon (*n* = 140)                104 (74.29)                  36 (25.71)                                           
  Right (*n* = 27)                 18.6 (6.67)                  9 (33.33)                 0.313335                   
  Left (*n* = 113)                 86 (76.11)                   27 (23.89)                                           
  Stage                            Low (*n* = 184)              83 (45.11)                101 (54.89)                0.198253
  High (*n* = 259)                 101 (39.00)                  158 (61.00)                                          
  Surgeries                        Elective (*n* = 296)         70 (23.65)                226 (76.35)                \< 0.000001
  Urgent (*n* = 147)               114 (77.55)                  33 (22.45)                                           

Discussion {#S0006}
==========

In Poland, the total number of performed intestinal stomas remains constant, despite progress in diagnosis (much better accessibility to endoscopic examinations, screening for early detection of CRC) and more modern treatment of diseases of the colon (staplers, saving treatments). According to estimates in our country, annually 5--6 thousand new stomas are made, and there are about 35,000 people currently living with a stoma \[[@CIT0015]--[@CIT0017]\]. In the Kuyavian-Pomeranian Province the number of people living with a stoma over the past 5 years (2009--2013) has maintained at a similar level (2077 to 2270). Most stomas are performed in patients with CRC, although there is also an upward trend in patients after surgeries due to inflammatory bowel disease. In our patients with CRC, stoma was made significantly more often in patients undergoing urgent operation, with tumour localised in the rectum, and in patients with left-sided location of the colon cancer (*p* \< 0.05).

In the whole group of patients in whom a stoma was made, there were significantly fewer resectional and radical surgeries performed (*p* \< 0.05). In 13% of patients (179/1378) the intestinal stoma was performed as the only procedure due to the high clinical stage of CRC. The literature emphasises that the number of stomas created in patients with CRC is increasing \[[@CIT0018]\]. In our centre, in the observed group of patients with CRC, in the second decade of observation (2004--2013), significantly fewer intestinal stomas were made (*p* = 0.02) including definitive stomas (*p* \< 0.05). In the first decade of observation (1994--2003) among patients with newly formed stoma, temporary stoma was made in 30% of patients, while in the second decade it was made in more than half of patients (51.52%). Such a high percentage of temporary stomas in our centre is due to the high percentage of operated patients with complicated CRC (17%) and preventive stomas created in operated patients with a cancer of the central and lower part of the rectum. Operations performed with urgent indications are often performed in difficult conditions, in patients with limited chance for accurate diagnostics, and therefore the ending of the surgery by intestinal stoma is the safest procedure. A preventive stoma is performed usually in the treatment of the lower and middle part of the rectum, often in patients after neoadjuvant radiotherapy. These stomas, according to the opinion by Nurkin *et al*., prevent septic complications; however, the group of patients with rectal cancer in which they are performed is too numerous \[[@CIT0016]\]. In the analysis by Snijders *et al*. it was performed in 70% of patients, and according to the authors this procedure does not affect the incidence of anastomotic leakage \[[@CIT0015]\].

In the study by Richardson *et al*., after the analysis of definitive stomas created in 10 hospitals in Canada, it was found that the selection of definitive stoma was influenced by three factors: male sex, tumor location in the rectum, and tumor stage \[[@CIT0008]\]. In our study, a definitive stoma was also performed significantly more often in men and in patients with rectal cancer. It was made slightly more frequently in patients with a high stage of cancer (61.00% vs. 54.89%); however, a statistical significance was not shown. According to Tokode, a definitive stoma should always be considered in older patients, with significant comorbidities and advanced cancer \[[@CIT0018]\].

It seems that in Poland there is a chance for a further decrease in the proportion of patients treated for CRC, in which there is a need for an intestinal stoma. The way to achieve this goal is to improve early detection of CRC (screening), which should contribute to a reduction in the proportion of patients undergoing urgent operations and patients with unresectable changes and reduce the proportion of amputation of the rectum. In the centres participating in the pilot program testing the quality of treatment of rectal cancer in Poland, the percentage of abdominoperineal amputation of the rectum was relatively low (20.7%) despite the large number of patients operated on at an advanced stage of the disease (55.4%) \[[@CIT0019]\].

Conclusions {#S0007}
===========

In the last decade (2004--2013) the number of intestinal stomas, in particular definitive stomas, in patients operated due to CRC was significantly reduced. In patients with CRC an intestinal stoma was made significantly more often in patients with a tumour located in the rectum and in the left half of the colon as well as in patients undergoing urgent interventions. An increased incidence of intestinal stomas in patients with CRC was associated with a higher grade of CRC and a higher percentage of unresectable and non-radical procedures. Definitive intestinal stoma in patients with CRC was made significantly more often in men and in patients with tumours located in the rectum; meanwhile, temporary stoma was made significantly more frequently in patients undergoing urgent surgeries.
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